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in appendix S, In drawing up the material and the teat, textbooks 

were examined, content subject specialists were consulted and 

specified behavioural objectives were tested.

The textbooks that were consulted ares Stonier an£ /ague (1!?72;,

Lipsey t Samuelson (1 *>73/ and Mansfield (1^77;.

The test items were scrutinised independently by three colleagues:

Dr T Watkins, professor of economics* San Jos^ University, California; 

and Messrs R Jones and B Bloch» lecturers, respectively in business 

economics and economics at the University of the Witwatersrand. On 

their advice, certain questions were reworded by the researcher to 

avoid inaccuracies and ambiguities.

J.2.2 Beliablllty of the t>re post/test Instrument

The pre-post test is criterion referenced. It is scored objectively. 

The scoring is objective in that the questions have specifiable 

"correct" answers agreed to as described above and set down in 

advance of the marking of the test. Since the scores attained by 

individual students are criterion referenced, they are interpreted 

on the basis of absolute criteria (i.e. either correct or incorrect) 

and not as in norm referenced testing, relative to the performance 

of all the students tested.

The test was developed from an earlier version used in a feasibility 

study of the experimental design which was performed in September, 

1981, at Townview High School, Krugersdorp. To avoid possible
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'floor1 and 'ceiling' effects, questions were aimed at levels 

of difficulty judged predictivaly to lie in the mid-to~lower 

ranges of the pr«/posvfc teat seals. This is necessary to make 

allowance for potential gains to be accommodated by the post­

test-

External validity beyond the specific course and population 

directly involved* is not intended in this research. 

Standardisation of the test to norms of any wider population 

is therefor® not necessary. It is what Ausubel and Robinson 

(19o9 p 579) call a 'teacher-made' test, "designed to measure 

the specific caitcomea of a particular course taught in a 

particular year to & particular class' . The test is not in~ 

valid, however, in replicating1 the experiment with a different 

class, since it is criterion and not norm referenced,

>.3 Control of the Variables

. 5.1 The.preparatory learning material

In preparation for the discovery learning experience of the 

simulation game, the experimental and control students combine 

for two expository lessons. The objectives of these lessons, 

which aim to familiarise the students wit} ideas they will 

encounter in the simulation, are shown in appendix G« It is 

thereby assumed that the simulation will be meaningfully 

experienced.



The simulation material and the advance organizer

3.3*2.1 Discovery learning material
t

The simulation game, Trebedies Island (Simile IX 1977)» is 

modified to incorporate the organizer within the learning 

material of the experimental group students. By a meaning­

ful discovery learning process, it is expected that these 

students Trill assimilate and retain the organizing concept.

It ia a general concept (the differing responsiveness of 

quantities demanded to changes in price) and not simply the 

terra ‘ elasticity1 or memorization of its definition) that, 

they are expected to learn.

The control subjects participate in all the lectures and 

the simulation game together* with the experimental subjects, 

but they do not encounter the advance organizer material in 

the simulation. In order to isolate the independent variable 

(I.e. the organizer^ from the control subjects* students are 

allocated to "firms" so that experimental and control 

students work in different groups. The students are advised 

not to disclose the information they are given to opposing 

firms ajnd that it is not in their interests as competitors 

to do so. As the organizing material is not part of the 

original Trebidies island simulation game, the motivation 

and competitive standing of the control subjects is not 

affected. The Hawthorne effect of the experiment is the 

same for ail the subjects.
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3 . 3 •2.2 The 1 organizer1 material

The organizer material is shown in appendix I. It is formed 
. * 

by a configuration in which a graph and written explanations 

have been added to the original material of the simulation 

game. In appendix J, the specific organizing material is shown 

separately from the material in which it is incorporated.

The graphs represent demand functions of houseowners and 

businesses on an imaginary island. These two demand curves 

are annotated to show in which sections their elasticities 

are respectively equal to zero and by comparison greater 

than one.

The graphs are accompanied by verbal descriptions of how 

changes on the price axis relate to consequently large or 

small (or zero/ changes on the quantity axis*

3 . 3.3 The Transfer Retention Teat

The transfer retention test uruod vide 1*5) as defined by Ausubel and 

Robinson p o09j, "measures whether a given segment of knowledge

is sufficiently stable, clear and well-organized to serve as a basis 

for new sequentially related learning tasks and problem solving". In 

this experiment) sequential transfer is intended (quod vide 2 . 15)1 

but whether or not problem solving ensues is not of consequenoe.



The transfer retention test, shown in appendix E, has two questions.

The first question is intended simply as an introductory exercise.

The second question actually tests for retention of the organizer con­

cept. To §asa the tyst. the student is required four days after the 

simulation, to reproduce the shapes of the two curves. The student 

must indicate on the graph the sections of the curves where the meas­

ure of elasticity has a zero value and where the elasticity measures 

greater than one,

3 • 3*4 The Subsumptive necept ion learning ivlaterial

The reception learning material is presented orally in two lectures on 

'price elasticity of demand'. The learning objectives are set out in 

appendix S. The conceptual context of these lectures is subsumptive 

to the organizing' concept. Ihe pre/post test instrument measures each 

student's £aln in achievement of these objectives. All the students 

participate together as a class for the subsumptive reception learning- 

material* as previously for the preparatory learning material.

*5 Matched Pairs Allocated to Control and Experimental groups

Student pairs are matched in the first instance on their pretest 

achievement scores. Students with exceptional variables in the follow­

ing- respects are eliminated from the experimental and control groups: 

scores on mental alertness and abstract reasoning* ages* an odd number 

of either sex, or any variable that cannot be matched. Any students 

eliminated in this way from the experimental and control groups* do 

still participate in the learning prolamine with all the other students 

in the class. l>one is aware of his or her allocation for experimental 

treatment.
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Since each correct answer in the pre/post teat instrument scores 

4 marks, a tolerance of less than 4 (i.e . a difference of up to 3 

in the matching of prescores) is considered to be sufficiently "well 

matched" on the achievement variable. The procedure for matching 

on prescores commences with the two highest compatible scores, 

followed by the next two in sank, down to the lowest two scores.

The pairs axe then coded alphabetically from the highest ranking 

pair down to the pair with the lowest scores. (Appendix C)

Dividing of the patched students between control and experimental 

groups does not occur before all the pairs are allocated between 

two neutral groups, temporarily designated as groups (a) and (b). 

Care is taken in matching pairs that an equal number of each sex 

is allotted to the two groups. Groups {a; and (b) are then balanced 

as equally aa ooaaible on the stanins scores for mental alertness 

abstract reasoning, without upsetting the balance of the prescore 

means of the two groups. Finally, the two groups are randomly 

designated, one aa the control and the other as the experimental 

treatment group,

Standardized testa used to obtain mental alertness and abstract 

reasoning stanine scores ares the NIPR .Mental Alertness Test of the 

High Level Battery B/75» fourth edition, September, 1972; and 

Haven' a Matrices Test of Abstract Reasoning*
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3*4 Treatment of the Research Data

For research in, which it is uncertain as to hour the basic variable 

is distributed, dlstribut ion-free or non*-parametric teats have been 

devised. A more elaborate variation of the sign teat, the Wilcoxon 

matched-pairs sltmed-rank test, Is suited to a research design such 

as this provided that the pairs are well matched. Alternatively, a 

rank sum test, the Mann-Whitney U-tast could be used. Writers con­

sulted on the use of these tests are Downie and Heath (1?65 pp 235­

244;, Robson (1^73 PP 106-114), Runyon and Eaber Oi#30 PP 333-341 )i 

Mulder (1^62 pp 153-1^3) Langley (19oc pp 179-162).

Mon-parametric tests such as these, including the median test and 

the chi squared test, make no assumptions about the distribution of 

the basic variable and they do not utilize distribution parameters. 

They are based on observed frequencies and not on sample estimates 

of population parameters. A chi squared teat can also be applied, 

whatever the distribution of the basic variable, without making any

pre-empting assumptions about- the type of frequency distribution 

(normal, Poisson, etc.; to which the basic variable actually belongs.

3 .4.1 Summary of the research design

To recapitulate the research design makes use of two matched 

groups of equal numbers of subjects. These two groups to­

gether constitute the whole population of the experiment.



The groups are matched, in pairs randomly allocated to control and 

0xperimental groups on the basis of independent scores of each sub­

ject in an achievement pretest of the dependent variable. The 

dependent variable is the learning and retention of certain recep­

tion material and is measured by the posttest, Improvement, or the 

gain in learning and retention, is measured by the differences 

between the post and pretest scores for each of the subjects. Im­

provement, ascribed to the independent experimental variable, is 

tested by comparing the gains of the experimental group with those 

of the control group. The null hypothesis is that there are no 

significant differences between the gains in the scores of the 

experimental group and the control tfroxip.

^ parametric test, the t-test can be used to determine whether the 

mean of the differences between pairs of observations is significan­

tly different from zero, that is provided it is known that the 

differences are normally distributed. Where a normal distribution 

is not certain, as in this research design, the sl^n test offers a 

possible alternative treatment for the data.

3,4.2 The si*oa test for non-parametric data

Runyon and Haber (1980 pp 338; say that 'the assumptions underlying 

the use of the sign test are that the pairei of measurements must be 

independent of each other and that these measurements must represent, 

at least, ordinal scaling* .
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The sign teat however has the limitation that it simply uses inform­

ation as to the direction of the differences between pairs, It 

eliminates any quantitative information as to the aiae of the ’

differences. In this research it is possible to rank the differences

of size in gains ordinally and to observe the direction of their 

signs,

3 .4 .3  The Wilcoxon matched-pairs sign-rank test

This Wilcoxon test is more powerful than the sign test because it 

utilizes the quantitative information inherent in the ranking of the 

differences, aa veil as the positive or negative direction of the 

pairs' differences.

The test is demonstrated in Table I, using hypothetical data.
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On the null hypothesis that the independent variable will cause no 

significant improvement to the dependent variable; as revealed by 

comparison of differences in gains between the experimental (e; and 

control (c) groups) it is to be expected that the number of matched 

pairs in which e > c. is about the same as the number of pairs for 

which e<c> If the differences in gains for each pair are listed, 

a series of numbers is obtained some of which have a positive sign 

and some of which are ne^tative, with the occasional tied value of 

nought. Tied differences are rejected from the number of matched 

pairs N.

The null hypothesis K implies that a sign is equally likely to be 

positive or negative, hence the frequency of signs is expected to be 

half positive and half negative, in a two category population, P is 

defined as the proportion of cases in one class and the proportion 

of the other class as q * 1 - P. So, assuming B , the probability 

of any difference being positive is equal to the probability that it 

will be negative. Her.ce P * Q » -g*

The Wilcoxon test accommodates the size of the differences as well 

as their signs, by allocating rank orders. Applying the two-tailed 

test, using a table of critical values of T in the Wilcoxon test for 

paired data, when N * 18, the critical values are maxima of 40 at 

a 0,05 level of confidence and 27 at a 0,01 level. The calculated 

value T ** 16,5 in the example shown in Table 1, is less than both 

of these critical values. The null hypothesis would therefore be 

rejected at a o,01 level of confidence,



In the last two columns of Table x» the ranks have been summed 

according to the sign of the observed differences. The smaller, 

in this case SR(- ), is taken as the Wilcoxon T statistic.

as expected in the null hypothesis there were no differences 

between the two groups, T would equal T> the mean sum of the 

ranks. The formula for obtaining T ist

N t L + J i
4

..........  , zr 18(18 + 1)
In this example ,• T -

«  M
4

* 85, 5  (* - 16,5)

If the obtained value T differs significantly from T the null 

hypothesis can be rejected. For smaller sums of ranks, that is 

for values of N between 7 and 25> as is the case in this research, 

the significance of T may be tested without using the above formula, 

but by direct reference to a Table of Critical Values of T.

4.4 ?&uw~Whitney U test .

The wilcoxon matched-pairs signed-rank test aasumea that the 

groups are well matched. Should the matching be suspect, the 

Mann-Whitney tj test, also known as the rank sum test* should be 

used.

81
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Like the Wilcoxon teat, the I.tann-V/hitney test is a non-parametric 

counterpart of the t-test. It is appropriate for designs with 

independent subjects. The assumed data in Table I, is used in 

Table xl below, to demonstrate the r.Jatm-'./hitney test. For small 

sample cases - and the samples need not necessarily be of equal 

siae - with not more than 20 observations in either set of scores, 

the procedure is as'follows:

Bank the data (taking both groups together,-, as in Table II.

lPiRE.lhii.TAL C01.TB.0L

g a in RAl'K 1 n  vrnXiM v* krt *XUVWv

2 3. 1 1
5 6* 2 3
5 6? 2 *s
5 Xs 6-2
4 10, 4 1 ^
«;✓ 14 ‘ 4 10 ,
6 19 4 1<H
6 19 5 14-jf
7 22d 5
e 26 5 14a
8 26 6 19
3 50s 6 19
9 30a 6 19

9 30> 7 22;
10 33a 8 26
10 33; 8 26

11 36 8 26

11 36 9 30»
1 5 J & 11

» 428 - * * 2  * 312s

N1 “ 19 N2 " 19

COGITATION

B - K1K2 + 2 - R1

0 - 361 + - 428^

U « 361 + 190 - 426f

U * 122.

K? (N9 + 1) 
W - W.jKg + .^

U> «

Table IX; Ranking of .gains on pretest score to calculate the 
1',lar.r.-./hitney U.

The formula tj » •* XI' is used to check the above calculations,
1 *■*

The null hypothesis is rejected at a critical value of C,1Q on a 

two tailed test. The hypothesis could in this ease be accepted 

at a 90 percent level of certainty, on the .Mann-Whitney test.
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3 . 4 . 5  Reaaons for selecting Wilcoxon1 s test

The Wilcoxon matched-pairs sign-rank test is more powerful than 

the Mann-Whitney U-test. The greater sensitivity of Wilcoxon's 

test is due to its taking into account not only the direction of 

differences between the two sets of paired achievement score 

gains, but also the sizes of the differences between the gains 

of these pairs. The experimental design enables this feature of 

the test to be utilised as subject variables are measured indep­

endently. According to the null hypothesis there should be no 

significant difference between the two sets of scores. Any 

chance differences would accordingly be expected to occur in 

about equal numbers of plus and minus differences.

The purpose of Wilcoxon's signed ranks test is to compare two 

random samples of measurements which are matched,. The matching, 

as in this research, may be achieved, as Langley (1968 p 179) 

says, by careful pairing of members of two sample groups. The 

pairs axe closely matched on achievement prescores. The test 

used to effect the matching on prescores is the same as is used 

for the (dependent variable) postscores. If the null hypothesis 

were true, close correlation could be expected between the 

matching variable (yrescore) and the dependent variable (post­

score;.

3 .4.0  Teat fog significance of the transfer retention teat results

A contingency test devised by Pisher (Langley 1968 pp 292-311) is 

used to test the significance of the transfer retention test (TRT)
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results. This is to ensure, with the aid of the control group TOT 

results, that the association between the experimental variable and 

the experimsxatal TOT .results, is not possibly due entirely to chance.

l'hia test of JPiSher's <oj> cit p 292) is based on his discovery that 

th® axact probability of getting My particular values of a, b, c, and 

d by chanc®, in a contingency table such as that £,hown below, is given

by the hypargsometria formula.*

n1i x n^! x n^i % n̂ t 

MI x a! x b> x cl x d!

! means "factorial"

eg. 6! *» 6x5̂ 4x3x2x1
* 720

COtfZ1 INGENCY IA3I£*

« b eu

c d
tt2

n ,  a ,  
3 4

N

n.

n.

N + n2 * n3 + n4

yĵ urfe S »

■ • of the Hesearch,, and

rua asqu*nce of th® r#sastfch
procedure (figure 5, section 3*1) with

ite concom itant learning programmes vrns
scheduled from April 19th, to

Majr 34th, 1985. A «h.daLe or th, .vents Intervening between the

r,rsrlftat and th* post test is shown, in appendix F.



4 THE HEStJIfflS OP THE HE SEARCH

4,1 The Allocation of Matched. .Palis

The achievement pretest scores axe shown with those for mental 

alertness and. abstract reasoning, in appendix B. To maintain 

confidence of the students, their names were numbered from 1 to 

and only the numbers are shown.

In the achievement pretest the highest and lowest scores were 

respectively 64 and 14* out of a total of 112. r Ceiling' and 

'floor' effects were thus avoided. Three students (one male and 

two females, number.; , 1 and 15' who could not be matched due 

to extreme variable., of mental alertness, abstract reasoning or 

age, were eliminated. There remained 18 female and 17 sule 

subjects. These remaining 55 students, except for one od , and 

therefore extranumerary male (numbered 28/* were matched care­

fully in pairs. The matching procedure that was followed is set 

out in section 3*5-5 of this report.

The tAO groups (a and b in appendix C) were randomly allocated 

respectively as the control and the experimental group- The 

extranumerary male student (numbered 28), although unmatched, 

was allocated to a ’ firm' and participated in the simulation, 

but was not included statistically in the experimental data.

The three eliminated students (1?, 1 and 9) also participated 

in the simulation, playing the roles ofi investors' .represen- 

tat&tive, homeowners’ representative and businesses' represen­

tative, respectively. (The representatives' script is shown 

in appendix M)

. 85
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4-2 The Transfer Retention Teat (TRT) Results

The results of the transfer retention test appear in appendix E.

- * 
After the first performance of the simulation, all with the exception 

of one control subject (number 13)? failed (f) the TBT. After the 

second encounter with the simulation, subject number 15 failed the TRT 

in common with the majority of the control subjects.

After the second performance of the simulation, fourteen of the seven­

teen experimental subuects| and one of the seventeen control subjects 

passed (p) the TRT. (Number 2b as a supernumerary male was excluded 

from the control group statistics) Included in the seventeen experim- 

f ental group passes was subject 17, who failed the THT, but with coach­

ing subsequently demonstrated that she had acquired the organizing 

concept. The experimental group subjects (38, 2 and 37) who failed to 

acquire the organizing concept after coaching, were eliminated with 

their control group pair mates (6, 3 and 34) respectively in pairs L,

P and G-, the experimental subjects' results were eliminated from the 

reception learning phase because their failure of the TRT indicated 

that subsequent learning could, as for their control group pair mates, 

not be consequent upon a iaiowledge of the advance organizer concept.

The Wilcoxon matched-pairs signed-rank test (cruod vide 3*4.3 and 3.4*5) 

requires eoual numbers of vrell-matched, randomly allocated, pair mates 

in each of the control group and the experimental group. Hence, con­

trol group pair mates* results also had to be eliminated from the 

v statistics used to test the null hypothesis. The students who passed

the TRT v̂ ere deemed to have attained a sufficiently stable, clear and 

well organized knowledge of the concept and could therefore be included 

experimentally in. the subsequent stage of receptive learning by sab- 

sumtrt jon - the dependent variable as measured by +>he post-test.

Fisher's Test (Langley 1968 pp 292-311) indicates that there was a 

significant difference between the TRT scores of the experimental and 

control groups, after the second performance of the simulation. Sub­

ject 17 was for this purpose treated as a failure. There is a probab­

ility of not more than 1 percent of this result occurring by chance.

86
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The test of the statistical significance or the TKT was calculated as 

follows:

r

The frequencies of passes in the second of the TBTs, as shown in appen­

dix E, are substituted for the values a, b, c, -md d in Fisher’s con­

tingency table (quod vide 3.4♦6)-

(a) 13 (b) 1 

(c) 17 (d) 17

30 (n4) 18

(n1) 14 

(n2) 34

48

TASI5. Ill Contingency table of the seconl TET scores.

Thirteen (a) of the seventeen (c) experimental subjects passed the 

?RT* One (b) of the seventeen (d) control subjects passed the TUT.

Fisher’s test suggests that the association between the experimental 

variable (the organiser material) and the TBT scores, is significant 

(i.e. not entirely due to chance).

Fisher's critical value of d for the observed data is 16 at the 1 per­

cent level of confidence. Since the observed value of d * 17? and 

17 > 16, the probability of the observed values occurring by chance 

(if there were no significant difference or association) is 1 percent 

or less. This result suggests that the 'discovery learning material* 

of the simulation game was effective for the experimental group sub­

jects (with sows exceptions) in their learning of the organizing 

concept.
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4.3 The Teat of the Hypothesis

The post-teat scores and concomitant gains on the prescox'es are shown 

in appendix E. Applying the* (<ilcoxon Matched-Pairs 3igned-Ranks Test 

to these data gives the following results:

MATCHED EXPERIMENTAL COiNTROL DJFFEBEiiCE RAIK OF THE
PAIRS* GROUP GAINS GROUP GAINS DD'FEREinCES

e c e - c + -

A 34 13 21 7
B 8 - 2 10 3
C A 28 “24 8

D 42 42 (0)
E 37 - 1 38 12
P 1 - 8 9 2

H - 6 -11 5 1
I « 2 12 -14 4
J 28 59 -31 2
K 36 9 25 9
M 8 41 -33 10
N 2? - 8 35 11
0 42 25 17 si
Q 39 22 17 5s

N - 13 T - 24

TABLE IV Wilcoxon Matched-Pairs Signed-Ranka Test of
research data scheduled in appendix E .

* Pairs 0, L and P were rejected by the Transfer Retention Test.

The statistic T » 24 is the stun of the ranks of differences with the 

smaller sura, Reading from a table of critical values of T, with a 

sample size of 13 (i.e. N) it will be seen that a 7 of 21 or less is 

required for significance at the 0.05 level (two-tailed test) when 

N * 13* Since the obtained T was 24, the null hypothesis can not be 

rejected at this level of confidence. The hypothesis may therefore 

not be accepted on the basis of these data. It is clear though that 

there was learning. Of the 28 subjects, 21 showed gains. Large g ,̂ins 

(i.e. >10) were were 8 in the experimental group and 8 in the control 

group. More than half of all the subjects learned quite well, there­

fore differences due to thw advance organizer were relatively snail.



5 SUMSARy, COi'jDLUSIOj.VS AI.H liECOltiElWAT IQiiS

5,1 Summary of the research

The aim of the experiment was to ascertain whether a learning 

programme that is organized, to accord with Ausubel's theory of 

subsumptive reception, learning would, be more effective than if 

it were presented without the advance organizer.

A supplementary question was whether the ‘ organizing concept' 

could be learned successfully by using the guided discovery 

methods of a simulation game. A transfer retention test (?kT) 

was used to indicate successful learning of the organizer con­

cept; that is, the independent variable. A contingency test 

of Maher's (appendix was used to test for statistical sig­

nificance of the TKT results.

Linking the two problems - meaningful discovery learning of 

the organizer and meaningful reception learning of the material 

subsumptive to the organizer - there are assumptions about 

processes of sequential transfer in the acquisition and cog­

nitive structure of retentive learning, Ausubel1 s theory pos­

tulates that subsumptive structuring of the expository learning 

material by the teacher, enables students to learn meaningfully 

and not by rote or "representationally"» as can so easily 

happen in classrooms,



Tke hypothesis, again, ia that participation by students in a sim­

ulation game is effective in causing improved achievement scores in 

a test of retention of reception learning material, where the recep­

tion learning is preceded by the enactive use of organized learning 

material in the simulation which cognitively subsumes the concepts 

in the reception learning material*

From a population of 3$ students - the 1983 Business Economics 

(Education) I  class for the Higher Diploma in Education at the 

University of the Witwatersrand - a sample of 34 subjects was 

matched in pairs on achievement scores of the pretest, 

mental alertness, abstract reasoning, sex and age.

Tks research design, is an experimental pre/post test control group 

design with a single experimental variable. Two matched groups of 

equal numbers of subjects were used. The research paradigm is 

represented in figure 7 in section 3<1 above. The pretest is rep­

resented by 0^. I? represents the random allocation of matched pair 

mates into either of the control or the experimental groups, The 

independent variable X ~ that is, the organizer material - was 

presented to the experimental group only. The THT* Og and Gj, was 

used to ensure mastery of the organizer before presenting the sub­

sequent reception learning material- Cains in retention were 

measured for comparison, by the respective increases in postscorest 

0^ (experimental; and 0^ (control), aa against the prescores 0^.

The Wilcoxon matched-pairs signed-rank test was used to test the 

significance of the hypothesized relationship of X the organizer, 

to Y the dependent variable (retention of aubsumptive material).



Research Conclusions

The test of the hypothesis was inconclusive. The null hypothesis 

was not rejected within the 0,05 level (on a two tailed test) by the 

Wilcoxon matched-pairs signed-rank test.

The supplementary question as to whether the organizer could be 

learned successfully by means of the simulation game was more 

clearly resolved. .Fisher’ s contingency test indicated that the 

probability of the observed results of the TRT occurring by chance 

(if there were no significant difference or association; to be 1 per 

cent or less. It is therefore highly probable that the experimental 

subjects attained or reinforced a knowledge of the organizer concept 

as a result of their participation in the simulation game,

Whether the organiser concept (learned by guided discovery) la in 

effect an advance organizer was the question on which the hypothesis 

was formulated. Prom the test of the hypothesis, if confirmed, it may 

be deduced ex post facto, that the TUT did indeed test for sequential 

transfer of retentive learning and that it was not simply a test of 

retention. But, since the empirical data were not adequate for the 

acceptance of the hypothesis, any claim to predictive validity for 

the TOT and also the sequential transfer potential of the organizer 

material, remain in doubt, The possibility of these results being 

due to chance fluctuations in controlled variables, or due to the 

intrusion of uncontrolled variables can not be ruled out.



5*3 Recemendations

5*3*1 Action research

A distinction is drawn by Cohen and Manion (1980 pp 174-178) 

between action research and applied research. The research 

here reported has more in common with what they define as 

action research, than with applied research* While both 

kinds of research utilize the scientific method, applied 

research, Cohen and Manion ( ibid) say: 'does not claim to 

contribute directly to the solution of problems' , as action 

research does. In action research: 'the emphasis is not so 

much on obtaining generalisable scientific knowledge as on 

precise knowledge for a particular situation and purpose'. 

Also, in common with action research, the programme treated 

in this research report is self-evaluative - the ultimate 

objective of the teacher-researcher is to improve practice 

from within the ongoing situation. In this case: in a 

particular classroom situation and for the purpose of more 

effective reception learning of certain economic concepts.

Cohen and Manion (ibid; include among the purposes of action 

research In the classroom situation, that: 'it is a means of 

remedying problems diagnosed in specific situations, or of 

improving in some way a given set of circumstances' ; and that 

'it is a means of injecting additional or innovatory approach­

es to teaching and learning into an ongoing system which 

normally inhibits innovation and change' .
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Although action research may be done by a team of researchers, it is 

also possible where 'there is a single teacher operating on his own 

with his class' .

The research in this report conforms with action research to the 

extent that the researcher alone is also the teacher of the learning1 

programme. The research is concerned with a particular situation 

and does not claim general validity. The scientific method, though, 

remains in force. Experimentally controlled variables are iden­

tified? internal validity is striven for; and the hypothesis is 

tested experimentally.

As with action research, this enquiry into meaningful reception 

learning does not end with the testing of theories. It focuses 

on specific problems in a specific situation with the purpose of 

improving a learning programme.

The teat of the hypothesis in this case was inconclusive. So, while 

this research does not support Auaubel’ n theories, it does not reject 

them either. Short of rejecting Ausubel's assumptions - together 

with a sizeable body of learning theory with which they are logically 

consistent - two courses of action are possible* firstly, revision of 

the learning programme to avoid any deviation from the theoretical 

assumptions that may have occurred! and secondly, to consider the 

reformulation of hypotheses for the testing, empirically, of the 

assumptions.



5.3*2 Analysis and improvement of the aubaumptive reception learning 

material

*
There is evidence in the research data that the organizer concept 

was (within the specifications of ths transfer retention test;, 

learned retentively.

The sequential transfer from the organizer concopt to the reception 

learning material which was exposited orally after the simulation 

game, Is in doubt. This raises the question as to whether the 

conceptual structuring of th« reception learning material was indeed 

subaumptive to th© organizer concept.

This sequential organization, Ausubel and Hobirison (1 p 171, say:

’ involves consaderations of logical task analysis, progressive 

differentiation, developmental level of cognitive functioning, 

integrative reconciliation, and learning hierarchies* .

Exposition of the reception learning material in written form, as 

well as orally, could possibly., also increase the effectiveness of 

sequential transfer*

5*5*3 Restatement of hypotheses

The single hypothesis of this research; linking reception learning, 

through the organizer, to a discovery learning process; could be 

split into two hypotheses. With a less elaborate sequence of lear­

ning experiences, there could possibly be better control over the 

variables.

' 94



That the advance organizer material can effectively form part of a 

simulation, for meaningful discovery learning, is the gist of one 

hypothesis. The sequential transfer potential of the advance 

organizer and the structuring of the subsumptive reception learning 

material, is the basis of another hypothesis.

Ausubel and Robinson (1^69 pp 486/ point out that just as verbal 

reception learning can be meaningful and is not necessarily Mempty 

verbalism"; so discovery learning may not always be meaningful, but 

could be incorporated arbitrarily ano ^cn-meaningfully into cognitive 

structure. Combining the two issues into one hypothesis does not 

therefore guarantee meaningful learning of the organizer concept.

Part of the validity of the transfer retention test is its capa y 

to test for meaningful learning of the organizer.

5. 5,4 An illuminative evaluation

Unanticipated and possibly uncontrolled variables of which the 

researcher is not aware may affect the dependent variable. An 

illuminative evaluation of the learning milieu could possibly 

reveal such influences.

•* -3'. *V



EVALUATION

6.1 Selection, of an Evaluation Strategy-

From recent trends in curriculum evaluation, Lawton (1^80 p 111) 

.identifies six overlapping modes:

r The classical research model, also called the agricultural- 

botany paradigm.

? The research and development - or industrial factory - 

model.

The illuminative model - anthropological and responsive.

4 The briefing for decision-makers, or political, model.

The teacher as researcher, or professional model.

The case~study, or eclectic portrayal method.

Viie strategy chosen for the evaluation of the learning programme 

that was researched, is that of illumination. The reason is 

that it is liKely to complement the research findings best by 

virtue of its capacity to reveal issues that are not prescribed 

<;r anticipated in the research design, illuminative evaluation 

>ray also facilitate in an ongoing way, the professional or

• teacner as researchar' approach (recommended above 5*3*1)> by 

the in-depth information on the learning situation that it 

provides for the action researcher.

The 'research and development1 and the 'briefing for decision 

makers' models of evaluation are both considered to be inapprop­

riate for the purposes of this inquiry. Considering first the



R and D (research and development) model, it has been anticip­

ated in its research functions by the classical experimental 

design that was used to research the learning programme. The 

developmental purposes of the model are inappropriate for the 

situation-specific intentions of the teacher as researcher.

The logical extension of the R and B model is its R, 3) and 3) 

form for general curriculum dissemination. In this research, 

the teacher-researcher, personally, takes profession?.! respon­

sibility for classroom practice and is not, as in the R, B and 

D moeel, merely a receiver of materials produced by outside 

experts. The 'briefing for decision makers* model is also 

inappropriate, since, in this case, the teacher-researcher is 

the decision maker.

The illuminative model of evaluation seeks to interpret the 

learning- milieu by means of responsive techniques. In its 

approach to revealing information it is not pre-ordinate as it 

does not depend entirely on the deductive techniques of the 

scientific method, Its techniques are allied more closely to 

those of anthropological investigations. While the aim of the 

briefing for decision makers model is to make recommendations, 

the illuminative model, on the contrary, is deliberately not 

prescriptive. Parlett (1970) says of the illuminative approach;

'’investigators should not make decisions? but instead should 

help policy-makers to do so, by throwing light on the implic­

ations of different policies, by challenging stereo-typed



thinking and by communicating their specialised knowledge and insight

Considered together, the use of the experimental research design and 

an illuminative evaluation, the study is undeniably eclectic. There 

has been no deliberate intention however, of producing a case study.

The Evaluation Procedure

The illuminative evaluator, although not a maker of decisions, Parlett 

(1975) sayas should not pursue the study from an ' outside' position.

In this particular study the writer has the roles of teacher, resear­

cher and evaluator bestowed single handed upon him,

Bachs (1?b2 p 37j sums up five separate but associated stages that 

Parlett (1//4 PP deems necessary in illuminative evaluation*

The first, Dacha says is that ’a general strategy must be

established to clarify the type of study and report required' .

Section 6.1 above largely fulfils this purpose. It remains to be 

stated in this context that the brief of this report ia a submission 

to the Faculty of Education of the University of the Witwatersrand, 

in part requirement, for the degree of Master of Education. In the 

role of evaluator, the writer is conscious of the need for illumin­

ation and that to this end there should be no prescription of 

variables but rather a responsive awareness from within the learning 

milieu. It ia accepted as a limitation of this method that the 

quality of the study will be affected by the presence and demeanour 

of the evaluator. The combination of roles of the evaluator and the
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the time constraints of the M Ed course are also important factors 

which have a bearing on the quality of the evaluation,

In the second stage, Dachs (ibid; says: 'the evaluator undertakes the 

laborious task of familiarising himself with the day-to-day realities 

of the curriculum and becoming knowledgeable about the total scheme1 .

As teacher-researcher, the evaluator already has an intimate, if 

idiosyncratic, knowledge of the learning situation. In this study, 

the evaluator’ s knowledge is widened -M made more objective by 

gathering information from student assessments (appendices A and R); 

psychometric tests of mental alertness and abstract reasoning; research 

results (section 4 and appendices E and J?); and an initial question­

naire (appendix Q,}.

By stage three, particular issues can be identified for more intensive 

enquiry. The first questionnaire (appendix V/ was presented a second 

time to record changes in the students' opinions. A further question­

naire (appendix focusing on issues revealed earlier, was returned 

by the students. Further information was obtained from the students 

in a tape recorded classroom discussion at the end of the learning 

programme (appendix U,).

Cohen and Manion (1^80 p 206; say that; 'triangular techniques in the 

social sciences attempt to map out, or explain more fully t the rich­

ness arid complexity of human behaviour by studying it from more than 

one standpoint and( in so doing, by making use of ooth quantitative 

-■nd qualitative data' . In the process of focusing on particular 

issues, trlangulation, is used « analogous to the trigonometrical 

techniques used in navigation whereby an objective is pinpointed by



100

taking bearings on more than one landmark or astronomical sighting'.

Regarding Parlett'a last two stages in the evaluation, Dacha (19&2 

p 37) aayss

"In stage four, the organising and ordering of descriptions, inter­

pretations and explanations is undertaken. The prime purpose during 

this stage is to highlight the areas of major concern as revealed by 

the participants. In the final stage, the written report is produced 

reflecting not only the sensitivity of the evaluator to the needs of 

his audience but also his ability to provide an overview in which his 

personal views are neither concealed nor evangelised' ,

6.3 The Evaluation Report

b.3.1 introductIon

Uu awareneaa of two aspects of the curriculum should help the 

reader to integrate within the main structure of the learning 

programme, aone of the finer details that will follow. It is 

assumed that the reader is already aware that the learning 

programme was designed for experimental research to test an 

hypothesis. These conditions for scientific control were a 

major influence on the learning milieu. The two other major 

background features now to b® considered are firstly, the 

ethnic and cultural characteristics of the students and the 

evaluator who was also the teacher- reaearcher. Secondly, the 

scheduling of the learning programme,
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6 .3•1•1 Cultural background

Each student was asked to disclose confidentially, for the exper­

iment, his or her date of birth and to note down whether male or 

female. Data were not asked fox* on cultural variables such as; 

place of birth, home language, religion, schools attended, place 

of residence or government race classification. It was assumed 

for research control purposes that prescores on the test of 

achievement (appendix A), which had relevance to economic con­

cepts in the cognitive domain, would adequately control outcomes 

of these cultural variables in so far as they were likely to 

affect the experiment. The teacher*-reaearcher was reluctant to 

probe, needlessly, politically sensitive issues which could pos­

sibly cloud the research questions; and did not wish to invade the 

ind ividual* s pr iv&cy.

In reflecting, for evaluative purpt sea, upon the learning milieu, 

considerations of the affective domain - especially with regard 

to motivation and interpersonal relations and group dynamics - 

were as prominent as the cognitive considerations of gains in 

reception learning of economic concepts ~ the latter being the 

point of the research. ■

Lacking a more detailed record of the cultural characteristics of 

each student, the writer's general impressions must suffice to 

Inform the reader. These will of cour- be coloured by his own 

male, South African, protestant, anglo-saxon social position and 

be tempered by his status as a member of the academic staff of



102

the University of the vYitwatersrand, Johannesburg. These are hope­

fully disciplined in knowledge of values emanating- from the Faculty of 

Education of the same University,

Apart from the use of psuedonyms in the discussion as recorded in ap­

pendix U, it was decided - for reasons of clews and Bombay ducks - not 

to identify students by their own or any other names. In the i 

instance, to maintain confidentiality and in the second, because 

psuftdonyms, in the circumstances, could mislead rather than give clues 

to the personalities of the students. The majority of the students 

have Asian names and the evaluator does not have the nous to make 

subtle distinctions in substituting for names that may have either 

Hindu or Moslem connotations. Furthermore, some of the Asian students 

have Christian backgrounds* Home languages could be any of Gujerat i, 

Urdu, Hindi, Tamil, Telegu or English. The proficiency of Asian 

students to express themselves in English, as for the other students, 

ranged from very good to very poor1, Some of the Asian students were 

however, clearly struggling in a language in which they were not 

entirely comfortable. See appendix tt, for example lines 85 to 103, 

Religion did have some bearing on the learning milieu, as some of the 

Moslem men students, appropriately attired, left promptly at 12:30 p.m. 

for prayers while other students remained during the mid-day break to 

complete their work in their first attempt at the simulation game.

The minority of the students, whom I shall designate as European (in­

cluding those classified by the government as 'coloured') for reasons 

of culture rather than race or nationality, comprised further minority 

characteristics; white, coloured, protestant, catholic, native South 

African, immigrant, Jewish, Portuguese and Italian* There were no black 

Africans * A coloured student disclosed that his home language was
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English although Afrikaans was spoken at the school he attended. It 

ia pertinent to note that the Claes was a fairly harmonious meeting of 

a rich diversity of cultural influences.

'in an effort to convey to the readrr something of the personality of 

each student referred to, the following codes will he added to the 

number that identifies them: A  if Asian, or I  if European (as defin­

ed above), F or M according to sex, and the final two digits repres­

ent age in years, for example 25EM20 or 11AJ1B.

.1.2 ^  learning T>rogrammg_and 3tudent__abaencea

The schedule of the experiment and the learning- programme is shown in 

appendix P. Absences by students that were noted are show in appendix

7 . a register was not taken on April 21 4 26, nor on.May 13 & J">» 5­

6 , 3 ,2  Sal ig»nt issues revealed

An abundance M  Information about the learning milieu c a *  out of.  ̂

the research data, students' responses to questionnaires and interview, 

and also from records of events in the learning programme. It was not 

possible to follow up all the avenues of enquiry that were revealed 

during the course of the evaluation. Due to constraints, mainly of 

time, only three issues were focused on, firstly, the organisation of

,, +11r?(atl+o oeroeived it; secondly) the 'organizer' 
the simulation as the students perceivea a ,

effect against wide* questions of transfer from the discovery learning 

experience to the reception learning of the expository lectures, and 

thirdly, the question of how weH students attended to the learning

programme.
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6 ,J .5 Organization of the simulation game

Firms were simulated which would tender bids for the contract to 

supply the natural monopoly telephone service. Students responded 

differently to questions as to how long it took to organize the class 

into firms and as to how well they were organized as working groups. 

Most said too much time was spent, one said too little time and 

some thought the time spent was about right. Nearly all the students 

thought there were better ways of allocating students to firms and of 

introducing the learning mterial. In explaining why they thought as 

they did,., they revealed certain other issues related to the way the 

simulation game was planned, organized and managed. These issues 

concerned choice of partners to work with; perception of the objec­

tives of the discovery learning stage; collusion among competitors; 

and reactions to poor attendance of fellow students which affected 

the learning situation.

Some responses by students who considered that too much time was 

spent ! 1AF36. said that 'more co-operation should come from 

us as students, when something has to be done' » 3AM20 also thought: 

'we, the students, should have been more co-operative, Plenty of 

time was wasted on talking and idealness I' (sic) » It was suggested 

by 18AM24 that the preliminaries could have been completed more 

quickly; 'By more cooperation (sic) from a few students' . The 

response of 13AM18 was,* ' I think roost of us were organised apart from 

few people that acted foolishly which was time consuming' * Delays 

were also attributed to absences and late arrival of students, as 

summed up by 14AF2Ch 1 X think that if all the students in the class
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had attended regularly and had come early for the simulation game, we 

would not have wasted so much time getting: ourselves organised'? and 

31AF18 said: 'Students were either late or absent, with the result 

they had to be informed thus causing delay for others',

Although students blamed classmates, the ensuring of experimental con­

trols was also a factor contributing to time consuming preparations.

The evaluator, in the capacity of teacher-researcher was aware of rest­

lessness among students unoccupied while the process of allocating
r

them to firms was in progress. Aside from the additional coat that it 

would entail, the solution suggested by 34AM19 is a'good one: ' I  

think that the circular (appendix M) which was read out, should in­

stead be given t? every group to read for themselves1.. ■' Firms had to be

drawn from either control or experimental gr-up subjects. The stud­
. - 1 t

ents, not being aware of the? experimental controls, were in some 

instances frustrated in their choice of partners for their firms.

Firm number 10 for example (appendix D) was an unhappy remnant of two
' V5. '

Students, 30EF18 and 37AM18, who did not actually in the event work 

together. Thoy could more happily have been incorporated into two 

other firms with experimental subjects. What should happen, suggested 

29EM19 and many others, wass 'Allow the players to organise themselves 

into groups, since this took the most time with our simulation game. 

Normally it is better to let people form their own groups. Then 

friends in different groups are leas likely to "compare notes" and 

competition and learning would be more effective'. So, to some extent
*

attempts to isolate experimental variables from control subjects may 

have been ineffective.

105
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Two students, 3AM2Q and 8EF19, said that the time spent on getting organ­

ised was about right. JAM20: 'People should have been allowed to choose 

who they would like to work with') and 8EF19; 'The first time something 

is done it always takes longer, as one is unsure of how to go about it.
9

One dissenting voice 9KM26 responded that too little time was spent on 

getting organized. He said: 'By a clear previous explanation of broadly 

what we are looking for and how to establish that1, the preliminaries 

could have been done more quickly.

There was considerable comment on the use of objectives and by whom they 

should be set, for the guided discovery learning situation, but this 

issue was not explored due to lack of time to do it justice.

6.3*4 The organizer effect and transfer if learning

Whether students were in the control or the experimental group is of 

interest here. According to the research results, virtually all of the 

experimental subjects, in advance of reception learning, acquired a kncw- 

ledge of the organizing concept - price elasticity of demand - if not 

previousl/, at school for example, then presumably in the simulation.

The control group subjects not exposed to the organizer material did not 

acquire this concept in advance of the expository lectures on this topic. 

Responses in the evaluation, however, reveal that some of the control 

students were able, retrospect jvely, to relate their reception learning 

of the expository material to their prior experience of the simulation 

game. It appears that v**rtteal (quod vide 2.13) or lateral (quod vide 

2.14) transfer could have ocurred between the simulation and the recep­

tion learning situation. Vertical as a result of prior learning at a 

lower hierarchical level, and lateral where transferable skills or know-

■ ledge of real-life situations were involved.
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In order to distinguish experimental group subjects from those of the 

control group, the letters E or C are now prefixed to the coding used 

so far: for example B3SAK2Q - experimental student number J8 Asian 

male aged 20 years.

E38AM20 was one of the experiment al group subjects who did not pass 

the transfer retention test (TBT) and was therefot*e deemed not to have 

acquired the organizer concept - an exception among the experimental 

subjects (appendix E ), He made a revealing comment; 'The actual ex­

planation of price elasticity of demand only came after the simulation 

was done. Thus we did not have much knowledge of it' . This accords 

with his PBT result. In response to the question (T9)* 'Was there any 

link, that you were aware of, between the simulation game and the lec­

tures that followed on price elasticity of demand?' * he answered; 'Yes. 

The problems encountered in the simulation seemed to be easier to 

answer after the lectures that followed1 , In an. interview with the 

evaluator he was then asked; ' you think the lectures should have 

been before (instead of after, the simulation?’ Ke responded; 'Yes. 

Because the simulation was about price elasticity of demand' . Ke had 

first encountered the concept, but not understood it, in the reception 

learning Stage, Ke did not recognise it in the simulation material.

He felt he should have been told the concept before the simulation: 

'Student should be supplied with a little more Information before 

starting with the actual gan.e’ (T3)t and: ' It was not explained in any 

detail* A little more explanation was required' (T7)« 11He dialogue 

between E38AM20 and the evaluator.in appendix W confirms that he did 

not learn the organiser concept through the discovery material of the 

simulation. His post test answers (appendix A Part A) showed that he
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was not ablw to define elasticity or to distingulah 'between 'elastic' 

demand and 'perfectly inelastic' demand. If he had attended the 

second performance of the simulation game he might have passed the TRT 

along with all the othei' experimental subjects, (Appendix E)

His poet test achievement score was equal to that of his matched-pair 

mate to the control group, which is as would be expected since neither 

had the benefit of sequential transfer resulting from subsumptive 

f-itruoturing of the learning material within the organiaer concept . 

(Appendix E)

 ̂ control student C322M19t who acted as leader in the firm that ten­

dered the winning bid, said that "The simulation resulted in under­

standing' of price elasticity of demand being a bit confused (T8). As 

x w  b5 expeci-ed from one who was not exposed to the organizer material, 

he corr.tr,anted; ‘The lectures were more effective, as the simulation 

?&me mainly taught, me of monopolies and competition'. He indicated 

that he was not aware of a.-.y link between the simulation and the 

i‘ictws8 that folI-.'.ed vl’9;- Wfc&n he was then shown the organizer 

matc-rial that the experimental subjects were exposed to, he said:

’ 7‘̂ fl, then T see the link' . itos+ revealing was his response to the 

(T9): ' If you answered "no", can you suggest any vay in

* f,ho simulation co-old be Iin«ced to the lectures on 'price elas- 

*. ic ity >f c.emand' so as to mak* it easier to understand this concept?' 

His response, before he had seen the organiaer material) was: ' I 

Uiink maybe the Drawing of Curves in the simulation game and more 

*;un/- is Emphasis; on the mathematical section' « Assuming that he did 

not 'compare notes' with the experimental students and see the organ- 

i-.er material, it appears that he was able to transfer laterally the 

<-onaepia learned by reception to the simulated situation. He said



was, not able to define elasticity or to dist inaruiah between 'elastic' 

demand and 'perfectly inelastic' demand- If he had attended the 

second performance of the simulation game he might have passed the, TBT 

along with all the other experimental subjects. (Appendix, E)

His post %eat achievement score was equal to that of his matched-pair 

mate in the control group* which is as would be expected since neither 

had the benefit of sequential transfer resulting from subsumptive 

s • :■ acturing of the learning material within the organizer concept , 

(Appendix S)

A control student C32EM19) who acted as leader in the firm that ten­

dered the winning bid, said that 'The simulation resulted in under­

standing of price elasticity of demand being a bit confused (T8). As 

may be expected from one who was not exposed to the organizer material, 

he commented: 'The lectures were more effective, as the simulation 

game mainly taiight me of monopolies and competition' . He indicated 

that he was not aware of any link between the simulation and the 

lectures that followed ^,T9;. V.’hen he was then shown the organizer 

material that the experimental subjects were exposed to, he said:

'Yes, then I see the link' . Most revealing was his response to the 

question (T9;: ' If you answered "no", can you suggest any vay in 

which the simulation could be linked to the lectures on 'price elas­

ticity of demand' so as to make it easier to understand this concept?' 

His response, before he had seen the organizer material, was: ' I 

think maybe the Drawing of Curves in the simulation game and more 

enficis (emphasis^ on the mathematical section’ . Assuming that he did 

not 'compare notes' with the experimental students and see the organ­

izer material, it appears that he was able to transfer laterally the 

concepts learned by reception to the simulated situation. He said



that he had not seen the organizer material before. His answers to 

Part A (appendix A) of the pre-post test show that whereas before he 

had no knowledge of the concept, he did after the reception learning 

stage have at least a representational "Knowledge". (See figure 4, 

section 2 . 1 6 , page 60) . ,

Comparison of the responses of two experimental group students demon­

strates the meaningful and non-meaningful phenomena of discovery 

learning. Experimental group student K A F 1 8 said that the simulat­

ion resulted in a very much better (appendix T, 8; understanding of 

price elasticity of demand. She commented: ' I  gained a better under­

standing of p. elasticity & demand'. This is borne out by her pre/ 

post test answers. She said she was aware of a link between the sim­

ulation and the reception learning material: 'The relationship bet. 

demand & supply was evident in the game & in lectures'. As in the 

case of student , below, she passed the TKT. They differ in

that she appears to have acquired a meaningful knowledge of the organ­

izer concept. This was not the case with student E30EF18. A re-exam­

ination of the TRT of E30BF18, appendix X, shows that she was giv^n 

the benefit of the doubt of an ambiguous answer, as indicated by the 

marker's question mark. On reconsideration of her answer it appears 

that she did not understand the contradictory use she made of the 

equation E = 0. (Appendix X) The section of the curve indicated as 

E > 1 and marked. correct, also, ia actually not correct. She did not 

in fact pass the THT ^ e  commented that the simulat ion, re suited in 

somewhat better (ap. T, 8) underatanding of the concept. This is

belied by her achievement post--score which was 2 less than (or prac­

tically equal to) the prescore. In Part A of the pre/post test (ap­

pendix A), she advanced from nought to the full 12 marks allocated to 

this section. It seems, non-meaningful learning is a possible explan­



ation for these results. Her comment that* ' I understand a little 

more about the changes in prices and demand and what causes th is ', is 

not manifest of an understanding of the concept of elastic ity. She 

said that she waa aware of a link between the simulation game and the 

lectures, but when asked to specify what this link was, she gave the 

somewhat contradictory answer: 'This was actually explained more 

clearly in the lectures' . It is reasonable to assume that her repres­

entations of the organizer concept were non-meaninsful outcomes of 

rote learning, in view of her lack of gain in achievement of the sub- 

3umptively organized concepts of the reception learning material. 

Non-meaningful learning of the organizer concept is not surprising in 

view of her absence from an introductory lecture given prior to the 

simulation to acquaint the students With the terminology they would 

encounter in the simulation. (Organizer - appendix I. Absences - V .)

A comparison of the responses of two control group students, C29EM19 

and C14AF18, suggests that vertic-il trmsfer of leaning occurred 

in the case of certain students. It may explain why some of the 

control .group students - without the benefit of the advance organ­

izer - were able to achieve relatively large gains in learning the 

reception material. (Appendix E) As in the case of C32EM19 discussed 

above, these students it appears were able to organize the subsumer 

concept from the subsumptive concepts of the reception material, by 

their own processes of gener&lization and abstraction. They were able, 

their responses suggest, to organize cognitive structures with the aid 

of their enactive experience of the simulated market situation. Their 

learning of the reception material could therefore have besn at the



higher levels of 'application' , 'analysis’ and ■'synthesis'1 (see figure 

4 in section 2.16) , t’.at is above and including the ' comprehension' 

level of reception learning. The possibility appears to exist that a 

simulation game per se, without the organizer material, may also be 

effective for some students, in ■facilitating' lateral as well as vertical 

transfer of learning. IV so, these variables were not eliminated from 

the research design-

Student C2%M1responded (to appendix T item 8) that the simulation 

resulted in understanding* of price elasticity of, demand very much better. 

C14AF1S, on the contrary was very confused, but said.* 'this problem was 

resolved when repeating the simulation gairi' , -/r.e added; 'V/ith regard 

to the first simulation game' X oar. say I was totally confused in under­

standing "prica. elasticity of demand".' Jtudent C2 ."£::19 , after the 

repeat of the- simulation saictj 'The ga-ie not only showed what it (elas-'. 

ticity) was but also showed exactly what it' meant for the entrepreneur'. 

T'-.ese comments were made by control students after the intervention of 

the reception learning material. Both students had not passed the TRT, 

yet they said that they had since become aware of a link betveen the 

discovery and reception stages of the learning i.rogramme• She (C14AP1B) 

said, indicative of meaningful learning, that: 'Both the simulation 

£ame and the lectures stressed on the idea of measuring +-he degree of 

responsiveness or sennitivity of consumers to a change in price of a 

product'; and he (C29E.£19) said: 'The lect;ires which followed made 

expository learning easier because the ;-;ame, which involved heuristic 

learning, v<as the exact same thing1 * (Questioned about hie use of the 

words "expository" and "heuristic", he said that



he had spent a year at the Rand College of Education before enrolling 

at the University), They both achieved gains in the post test on 

their prescores, ( appendix E ) , Askud when she assoc iated the word 

'elasticity'' with the concept, t)14AJ1 16 said: ' In the second simulation* . 

Asked .vhere 3he had encountered xne the word 'elasticity1 in its 

economic senss, since rL was not, included in the control group8 s sim­

ulation learning material (■"( fjporiri teas X and L ) , she replied that she 

remembered it from the pre-test (apper.dix A). Asked whether she knew 

the economic meaning of the word at the time of the pre-t«3t, she 

answered: 'No,' This was confirmed by the totally incorrect responses 

she gave in the pre-test (appendix A Fart A)• ’.Vhereas in the post test 

she could define the term and had partial siccess in explaining the 

difference between demand that is 'elastic' and demand that is 'per­

fectly inelastic' to price changes (she was hampered by poor expres­

sion in English). 6t ̂ dent, G2;:)£M1 j was able to def ine and to explain 

the concept in the post-test whereas in the pre-teat he scored nought 

on these questions. The same pattern of events was demonstr?,ted hex*e 

as with control student C J22M mentioned earlier. In the absence of 

sequential transfer through or,-,-in;.aed (ir. advance) subsumptive struc­

turing of the learning programme, vertical and lateral transfer of 

learning, it appears, between the simulation experience and the later 

reception learning occurred.

Attendance by students . .

Many of the students wers fairly frequently absent from lectures as 

appendix V shows. Others who were assiduous in body wore not mentally 

attentative to the learning programme. See appendix U> lines 15 to 33



and 349 to 352. Student C293M19 commented: 'The people in some of the 

groups tendered (sic) to leave the work to one or two people in the 

groups and just accepted whatever the group done'. 25AM19 said: 'In 

my group, I found that while X understood the game, my partners had no 

idea of what was gDittg on. Also they seemed to be disinterested.'

Some of the firms did operate as em.ities. E;7AM18 commented: 'Every 

individual had a different opinion, this made the game more interest­

ing in deciding the bid. (forking together we learned from each other'; 

B31AF18 said of working in firms: 'It  promoted group co-operation'.) and 

E22EF19 said: 'Because in business usually one does not make decisions 

alone, but with other members of the firm '.

Following below 'ire a representative selection of responses to the 

question: (Appendix T, 17)

"Only cn« student was absent when the postte3t was written, whereas at 

the lectures before and after the simulation and for both simulations, 

several stadents did not present themselves. To what do you attribute 

the better attendance for the postteat?"

E31AF1fc: ' I  don’t know, maybe they were S0B2B'. E22EF19: 'Obviously 

they understood it & didn't want to waste time doing simulations again 

etc* They just came to write the teat '. B12AM19: ' It being part of 

the year mark' . C2,jEM19j "The fact that it was for marks which affec­

ted your year mark (i.e . the post teat)'. n25A?rt19s 'To the mere fact 

that they felt they had to attend and write the posttest'. E8EF19: 'I  

think maybe the students wanted J..o see if they really know what is go­

ing on or not' . C18AM24r 'People are under the influence that lectures 

do not have any importance'.



Conclusion

This.evaluation has thrown light on possible reasons why the experim­

ent gave inconclusive results. These are: non-attendance and non­

participation by some students; collusion possibly between ostensibly 

competing experimental and control subjects; transfer of learning 

oth^r than by sequential transfer of the organizer structure; and 

English language deficiencies which impeded students' ability to 

express themselves.

The pair-matching and random allocation of subjects to con1 rol and 

and experimental groups would tend to ensure that these variables 

applied equally to the experimental and control groups. This tendency 

would have the effect of blunting the efficiency of the research 

design by reducing the experimental variable in favour of the nul 

hypothesis that there are no differences between the two groups,

Yfith better control of the variables identified by the illuminatiira 

evaluation, there remains the possibility that the nul hypothesis may 

be rejected.' . .

There was evidence of sequential transfer of learning from the' 

organizer concept to the learning of reception material, but not at a 

sufficiently high level of statistical sign if icance, to be sure that 

student achievement gains were not possibly due to other causes.
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APPEIffi.IX A

TEST: Elasticity of Demand STUDEM!i ________  ___ DATE; ___________ ;

Please record your date of birth ____________ 19___ $ and whether male or female.

PABT A (Answer both questions isx the spaces provided below)

1 Write a paragraph (not more than 6 lines) explaining what the word 

’ elasticity* means in the context of market demand.

2 State briefly (not more than 12 lines) the essential difference 

between demand that is ’ elastic’ and demand that is perfectly 

\inelastic1.

Noto Well; Part A of this teat will be taken-in ten minutes after the 

commencement of the teat. Go on to Part B without delay.



TEST: Elasticity o£ Demand STUDENT: ___________________ ________ _ DATE: ________

PART B Multiple Choice Teat InstructIona: Each question has only one 

correct answer. Indicate the correct answers by circling one of the letters 

A, B, C, L -or !i for each question. Mark your answers on the question paper. 

Incorrect responses will be penalized by a mark of -1. Each correct answer 

will be awarded 4 marks. If you are not sure of an answer, leave it blank.

Appendix A

Figure 1 shows a demand curve.

Price I

Demand

0 Quantity

1 The conditions represented in figure 1 are those in which

A elasticity of demand cannot be evaluateA.

B elasticity of demand is unitary.

C elasticity of demand is perfectly elastic.

D demand is perfect3.y inelastic.

E demand is fairly elastic.

2 The elasticity of the demand curve in figure 1 (p) has a value of2 The elasticity

A 9 ■» 1

B o A >
3 A

C 1 < y < oo

D T} M 0

3

8ff



Table I Change Price Quantity 

from: 50c 300

toi 45c 500

Appendix A

3 In table I, the change in quantity .is

A 60$

B 4 OjS

C 66, 6̂

B 11 ,1$

B 10%

4 In table I , the change in price is

A 6C#>

3 40#

C 66,673

3> 11,1£

E 1(# *

Table II Price per unit Quantity demanded

3c 250 ■ ■
4c ■ ■■ .................  200 " ' V ' • ■ ■: ■ - ' ■' ■ ■ ' - ■ >
5c 100
6c 50 .........

The amounts in table II  are from a demand schedule.

5 When price increases from 4c to 5c elasticity of demand measures

A 2 .0

B 1 *5

G 1 .0

I) 0 ,75

:E 0 ,5



6 Where a demand condition is perfectly elastic* its value is 

A infinity.

B greater than one but leas than infinity.

C equal to one.

D less than one,

E aarov

7 The demand for products that axe habit-forming such as tobacco and 

liquor is likely to be

A infinitely elastic.

B relatively elastic.

C of unitary elasticity.

D relatively inelastic,

E absolutely inelastic.

8 The prica per unit of a good at a certain time ia 10c ?rhen a fall in 

price of 'ic occurs. As a result of this price change, demand for the 

guod increases by percent. Hence it may be said of demand for the

■■ ' good: ■■■■■■ ■ .......... ■ '

A It ia Inelastic*

B It is very elastic.

0 It is infinitely elastic.

D It has unitary elasticity,

E Hone of the above (ABCD) is true.

Appendix A



Appendix A

9 "A fliven relative change in price causes quantity demanded to change 

by the same relative amount” . This statement describes

B perfect inelasticity.

C unitary elasticity.

D relative inelasticity.

E none of tha»e (ABCD).

Figure 2 shows a demand curve

Price f

10 The numerical measure of elasticity of the price change from OA to OB 

represented in figrxce 2 is

A perfect elasticity.

B

A

0 Quantity *

C

A

B

T> " 1 

0 < 9  <1 

1 <  <p <  c o

D

E



Appendix A

11 If in time of drought and severe shortage of water, the authorities 

expect considerable relative reduction in water consumption as a 

result of a moderate relative increase in the water tariff, there is 

an implicit assumption that the demand for water is

A perfectly inelastic.

B very elastic. •

C fairly inelastic.

D perfectly elastic.

E none of these (ABCD).

12 If in time of drought and severe shortage of water, the authorities 

consider it necessary to double or even treble the rates charged for 

water, simply to achieve a relatively slight reduction in total 

consumption, a.n 'Assumption Is thereby implied that the demand for 

water is

A perfectly inelastic.

B fairly elastic.

G very inelastic.

I) perfectly elastic.

E none of these (ABCD).

13 Which of the following statements 13 not true?

A Elasticity of demand is important to the supplier because of the 

way it affects sales. .

B The quantities of a good that a firm should plan to produce, con­

sidering price changes, are affected by the elasticity of demand 

for those goods.

C The gross income of a firm depends on th* value of its sales turnover.

D Gross sales income ia equal to the price per unit sold multiplied by 

the number of units sold at that price,

E TSie revenue from sales of an individual 7fho is not a monopolist, 

is always equal to the total consumer expenditure in the market.



.. Appendix A

14 ■■■''Where elasticity of demand is greater than one: a fall in price will

(a) total expenditure; aJid a rise in price will (b) it."

A (a) increase (b) decrease

B (a) increase (b) increase

0 (a) decrease (b) increase

D (a) decrease (b) decrease

E (a) equalize (b) equalize

13 Demand for very expensive (highly priced) motor cars tends to be

(a) elastic than that of popular models. In the former case

elasticity would tend to be __ (b) one? and in the latter case

(c) one*

A (a) more 00 great er than (c) less than

B (a) less (b) great er than (c) less than

C more (b) less than (c) greater than

D (a) less (b) les3 than (c) also less than

E (a) leas 00 less than (c) greater than

16 One would expect the demand from business people for telephones to be

.... .;___elastic a3 compared with the majority of households in a

country like South Africa.

A

B

C

D

£

extremely

more

equally

leas

unitarily

\  . Ant . . . .  j.__- j  ...



Appendix A

17 "It is usually agreed that the demand for a good like salt is (a) 

affected by a change in price. On the other hand, changes in the 

prices of goods like colour television sets or foreign holidays 

(b) influence on the demand for them."

A (a) very much

B (a) not very much

G (a) not at all

D (a) very much

B (a) not very much

(b) do not exert a considerable

(b) do exort a considerable

(b) also do not exert any

(b) do also exert a considerable

(b) exert an equally small

Figure 3(a)

Price

Figure 3(b)

18 Compare figures 3(a; and 3(ty? and select the statement that is true.

A Total expenditure at each point D in 3(a) and 3(b) is less than at 

the respective point I), on the same curve.

B Total expenditure at D, in 3(b) is greater than at D, in 3(a).

C Total expenditure at each point D and Dt in. 3(a) and 3(b) is the same.

D Total expenditure at point D, in 3(b) 13 greater than at point D in 

3 (a ).

E Total expenditure at D, in 3(a) is greater than at D, in 3(b).



Appendix A

19 Assuming in each of the following cases a reduction in price:

(a) Whenever numerical elasticity of demand for a commodity ia greater 

than one, the price change will (a.) total expenditure on that com­

modity. (b) Whenever elasticity is less than one the price reduction

(b) total expenditure on it. (c) Y/henever the elasticity 

value is unitary, a price fall will (c) the total expenditure.

A (a) increase (b) increase <o) not change

B (a) reduce . (b) not change (e) increase

0 (a) increase (b) reduce (c) not change

D (a) reduce (bj reduce Co) increase

E (a) not change (b) increase (<0 reduce

Figure 4

Price

£/kg.
Demand for 
Cotton 

in India

Figure 4 shows hypothetical demand 
curves for cotton in two different 
markets.

Demand for 
Cotton in 

England, p 0,9

0 Quantity

20 With reference to the demand curves 3hown in figure 4, which of the 

following statements is true?

A The demand Tor cotton in India is much more sensitive to price than 
the very inelastic demand for cotton in England.

B The price of cotton in England ia much more sensitive to quantity 
demanded than the very elastic demand for cotton in India.

C The quantity of cotton demanded in India is much less sensitive to 
price than the very elastic demand for cotton in England*

D The demand for cotton in India i3 much more sensitive to price than 
the near unitary elasticity of the demand for cotton in England.

E The demand for cotton in England ia much more sensitive to price 
than the inelastic demand for cotton in India.



Appendix B

STUDENT VARIABr»ES FOE ETCHING OP- PAIRS

Student
number

Achievement
prescore

Mental Alert- 
mass stanlne

Abstract Reas­
oning- stanine

Sex Age

1 30 3 (36) 1 (26; female i i
2 22 4 (46) 5 (50) male 20
3 22 3 (41)

(36)
5 (50) male 20

4 42 2 5 (50) male 20
5 26 2 (34) 4 (46) female 20
b 32 1 (32) 5 (50) female 19
7 23 4 (46) (55) male 20
8 36 4 (47) 6 (55) female 19
$ 61 9 (70) 2 (72) male 26

10 37 7 (60) 8 (65) female 19
11 28 1 (23; 2 (36) female 18
12 35 2 (34; 1 (31) male 19
13 57 1 (27) 4 (43) male 16
14 39 '5 (41) 3 (41) female 20
15 24 5 (49) 3 (38) male 19
16 14 4 (43; 4 (46) female 21
17 41

A
I {21) 4 (43) female 16

19 28 4 (43)
(44)

6 (5?) male 24
19 ■ 28 ■ 4 1 (810 female 19
20 41 1 (22) 2 (35) female 18
21 17 4 (.43/ 5 (52) female 19
22 6b 3 (40/ 3 (40) female 15
23 43 3 (41) 3 (41) male 20
24 44 2 136) 4 (43) female 20
25 64 5 (50j 7 (61) male 19
26 58 2 (.36; 7 (58) female 20
27 33 1 (27; 3 (33) female 19
28 22 3 (40; 6 (55) male 19
29 44 2 0 4 / 5 (50)

(38)
male 19

30 41 .2 (36; 3 female 15
31 45 2 (34; 4 (46) female 13
52 53 3 (38) 4 (44) male 19
33 28 4 (43) 5 (48) female 19
34 42 4 (46; 5 (48) male 19
35 44 5 (.50) 7 (61) female 19
36 50 4 (43) 5 (52) male 19
37 41 3 (40/ 7 (58) male 18
38 30 4 (43; 4 (44) male 20

Notea; 1 Variables that are unmatched and. eliminated have been 

underlined.

2 Student number 28 has been eliminated because there

; was an odd number of male students (after note 1 above).

3 Standard scores are shown in brackets next to stanines.

4 Ages are shown correct to the nearest year.



Appendix C

ALLOCATION OF MATCHED PAIRS TO EXPERIMENTAL AND CONTROL GROUPS

PAIR SBX STUDENT
a b a b

A F 22
A M 25

B

D

E

H

K

M

N

Q

F 26 

M 13

M 32 
M %

F J1
il 29

F 35 
F 24

M 23 
M 4

M
M

F

14

* a

20

F

F 14

37

17

30

F 10 
F 8

M 12
F 27

6
M 35 

M IB
F .

F 11

M 15 
M

33

5

7

2
3

F 21 
F 16

TOTAL 

X M 28

PRESCORJii 
a la

■ ■ ■ # 

66

64

58 

53

44

44 

43

42 

41

39 

37

33 

3^

28

28 

24

22

MENTAL ABSTRACT 
ALERT .NESS REASOmC AGS _ FIRM 
a b a b a b a b

57

50 

45.

44

42 

41

41 

41

36 

35

30

28 

20

23 

22

17

14

646 646 

22

5

2

2

3

3

7

1

1

1

5

3

3

4

z

1

2

4

2

4

2

4

4

7

7

3

3

a

3

5

2

3

5-

5

4

5

7

4

3

6

1

5

4

6

5

5

4

E  IE 
6

19

20

19

1.9

20 

20

19

18

18

19

19

19

24

'US

19

20 

21

19

1S

19

18

19

20 

18

18

18

/?

19

20

19

20

20

20

19

9

1

8

10

4

12

6.

5

11

7

11

9

11

3

5

10

8

10

8

4

7

7

5

6

6

12

4

12

19

1

2



Appendix D

SIMULATION GaM! - ALLOCATION OF Sirimms TO EXPERIMENTAL AnD 

CONTROL GROUPS; AM  TO SIMULATED ’FIRMS' FOR COMPETITIVE BIDDING

TREBIDI8S ISLAND: The Economics of Monopoly Management

FIRM CONTROL GROUP FIRM EXPERIMENTAL GROUP.

Student Pair Student Pair

26
18
28

32

27
29

B
M
X

c
K
D

13

4
38

36
12

2

B
F

L

C
K
P

24
6
3

34
11

15

E
L
P

u
N
0

35
5

33

17
22
8

B
n

M

H
A
jr

11

25
14
16

10
20
23

A
' ■yx . 

Q

J

H

10

12

30

37

31
7

21

I
G

D
0

Q

RB PRE SE NT AT IVES

19 Investors representative ...........

1 Homeowners representative

9 Businesses representative

Notes; 1 Student numbered 28, in firm 1, marked X* is not matched.

2 Students numbered; 19> 1 and 9* are not matched.



Appendix E

RESULTS OF TRANSFER RETBM?.IOiJ TEST (TRT) Am  PRE-POST SCORE GAINS

EXPERIMENTAL GROUP Simulation Simulation Pre- Post­
Firm Student Pair First TRT Second TRT score score Gain

2 13 B present f present p 57 65 8

4 F tl f II
p 42 43 1

3a L If absent f* 30 56 26*

4 36 0 present f present P 50 54 4
12 K tv £ It

P 35 71 36
2 P H £ tl £ * 22 48 26*

6 35 E present f present P 44 81 37
5 N It £ it

P 28 55 27
33 M It •P ■ . ±

ii
P 28 36 8

8 17 H present £ present £/p 41 35 -  6
22 A tt f It P 66* 100 34

8 J it £ tt
p 3& 64 28

10 30 I present £ present p 41 39 - 2
37 G m £ If f* 41 38 -  3*

12 31 I) present f present p 45 87 42

7 0 tl £ .
tt

P 23 65 42
21 Q

tt *
X tt

P . 17 56 39

CONTROL GROUP Simulation S imulat ion Pre- Post-
Firm Student Pair First. TED? Second TRT score score Gain

1 26 B present £ present f 56 56 - 2
18 M n £ H X 28 69 41
28 X* tt f It f 22 45 23*

3 32 c present f present £ 53 81 28

27 K ii f u &J. 33 42 9
29 D m f ■. it £ 44 86 42

5 24 E present £ present £ 28 43 - 1
6 L* tt £ it £ 32 56 24*

3 P* ti £ M £ 22 93 71*

7 34 G* absent £ present V 42 6? 25*
.11 N present £ M £ 28 20 -  8

15 0 It
P

it f 24 49 25

9 25 A present f present £ 64 77 13
14 I tt f ii f . 39 51 12
16 Q, tt f it f 14 ' 3 6 " . 22

11 10 J present f present £ 37 96 59
20 H: tt f it £ 41 30 -11

23 F absent f . "  ■ f 43 35 -  8

* Pairs rejected - experimental subject failed (f ) the TRT; and 
subject number 2b (XJ being an extranumerary unmatched male.



APPENDIX F

SCHEDULE OP THE RESEARCH PROaRAM'.E

1983

April

Appendix

May

June

19 Tuesday 9:30 a.m. Pretest• A and B

21 Thursday 3:30 p.m.)
Preparatory

22 Friday 11s 40 a.m .)
lectures.

G arid H

26 Tuesday 9:30 a.m .)

28 Thursday 3:30 p.m. Introduction and prepar­

ation for the simulation. D and M

29 Friday 11:4 0 a.m. Discovery learning, the I J X L

first simulation. N 0. & P

Questionnaire. Q

3 Tuesday 9:30 a.m. Transfer retention test. R

5 Thursday 3:30 p.a* Discovery learning, the I J X L

second simulation. N 0 & P

6 Friday 11:40 a. in, Questionnaire. Q

10 Tuesday 9:30 3, • rn • Transfer retention test. R

12 Thursday (Ascension Day - public holiday)

13 Friday 11:40 &.nu (Other work)

17 Tuesday 9: 30 a.m .)
Lecture material for recep­

19 Thursday 3:30 p.m.)
tion learning is presented.

S

20 Friday 11:40 a.m .)

24 Tuesday 9:30 a.m. Post test, A and E

Quest ionnaire. T

26 Thursday 3:30 p.m.)

27 Friday 11:40 a.m.)
(Other work)

30 Tuesday (Republic Day - public holiday)

2 Thursday 3:30 p.m. (Other work)

3 Friday 11:40 a.m. Discussion for evaluation. T and U
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